and a southeast-northwest dipole mode connected to the conventional eastern Pacific ENSO.
warming corresponding to above-normal WNP TC activity ( shear of horizontal winds is also noticeable between 160
• E-160
• W, 10-20
• N, and thus may 222 be partially responsible for the above-normal TC activity in this area.
223
This mode may, to some extent, be linked to the PDO (Fig. 4c ), as suggested in previous 224 studies (e.g., Liu and Chan 2008, 2013) . This connection becomes more evident when data an opposite way. The physical mechanism for the connection between these two basins is 238 unclear at this stage, and is worth further exploration.
239
The second mode in both observations and HiRAM simulations is characterized by a Applying EOF analysis to the high-frequency component of observed WNP TC track 257 density depicts only one physically-meaningful mode (Fig. 8a TC activity (Fig. 8c) ; the northwestern quadrant witnesses opposite conditions.
297
For observations, the regressed atmospheric fields (i.e., the SLP, low-level vorticity and 298 these modes are not discussed further here. and AMJ(1) with "0" and "1" in the parentheses respectively indicating the current and the
326
following year] 4 . The underlying physical basis for this analysis is the persistence of ENSO 2013).
329
The left panels of Fig. 11 (Fig. 11a) .
344
As the warming over the tropical Pacific strengthens and moves eastward in JAS(0), the 345 anomaly in the low-level circulation also intensifies (Fig. 11d) thus TC track density there (Fig. 11c) .
352
During OND(0), the tropical Pacific warming reaches its peak intensity and extends to 353 the west coast of South America (Fig. 11f) . Correspondingly, the cyclonic anomaly in the 354 low-level circulation shifts eastward, and the newly emerged anticyclonic anomaly grows to 355 a considerable amplitude, expands to the whole SCS, and extends northeastward to the east
356
of Japan (Fig. 11f) . This results in a dipole pattern in both the WNP TC genesis and track 357 density, most prominently equatorward of around 25
• N (Fig. 11e) .
358
In the following two seasons (i.e., JFM(1) and AMJ (1) while that over the eastern Pacific is still evident (Fig. 11l) . The east-west dipole in both 364 the low-level circulation and TC activity has changed to a south-north one (Figs. 11k,l ). closer to the dateline, accompanied by an anticyclonic anomaly to its west over the SCS.
379
Because of the larger amplitude of the warming, the circulation also has a stronger response
380
(cf. Figs. 11b, 12b). These characteristics are well imprinted in an east-west dipole pattern 381 of TC track density with a larger amplitude (Fig. 12a ).
382
In JAS(0), the tropical Pacific warming develops, particularly near the coast of South
383
America, leading to a prominent meridional dipole in the low-level circulation anomaly over 384 the WNP as a Rossby wave train (Fig. 12d) . As a result, the TC genesis equatorward 385 of ∼10
• N significantly increases while the TC genesis to the north decreases (Fig. 12c) .
386
This dipole pattern is also evident in TC track density but with 20
• N as the nodal latitude
387
( Fig. 12c) . It is worth noting that the Indian Ocean dipole (IOD) begins to develop (Fig. 388 12d). At the same time, the anomalously anticyclonic circulation over the SCS slightly shift 389 equatorward and a cyclonic anomaly is discernible over the northern SCS.
390
The eastern tropical Pacific warming and the IOD keep strengthening during OND(0)
391
( Fig. 12f) , and the anticyclonic anomaly in the low-level circulation over the SCS extends potential predictability of local TC occurrence.
439
We use the signal-to-noise ratio (SNR) to measure the amplitude of internal variability
where σ F is the standard deviation of the ensemble mean component (i.e., the forced re- Figure 15e shows the calculated SNR of TC track density 491 during the peak TC season. Indeed, the internal variability is much weaker in the regional 492 than global model, with the SNR in iRAM over much of the WNP greater than 1 (Fig. 15e) .
493
In spite of the advantages of regional downscaling simulations in suppressing the internal 494 variability, however, the SNR of TC track density is still quite small over the northern
495
SCS and along the coasts of East Asia (Fig. 15e) represent the storm intensity.
608
(3) The local maximum of the temperature averaged between 300 and 500 hPa is defined 609 as the center of the storm warm core. Its distance from the storm center must be within 2
• 610 latitude or longitude, and its temperature must be at least 1 • C warmer than the environment.
611
After identifying all the potential storm snapshots, a trajectory analysis is then performed 612 to find the storm tracks. The qualified tracks must meet the following two conditions:
613
(1) The distance between two consecutive snapshots (with a time interval of 6 hr) must 614 be shorter than 400 km.
615
(2) The track must be longer than 4 days, and the maximum surface wind speed is greater 
631
The model TCs are detected and tracked using 6-hr model outputs and using a method 
634
(1) The local maximum in the 850-hPa relative vorticity must exceed 5 × 10 −5 s −1 .
635
(2) The local minimum in SLP must be located within a distance of 4
• latitude or 636 longitude from the maximum in the 850-hPa relative vorticity, and the location of this 637 minimum in SLP is defined as the storm center.
638
(3) The azimuthally-mean tangential wind speed at 850 hPa must be higher than that 639 at 300 hPa.
640
(4) The nearest local maximum in 200-500 hPa averaged temperature is distinguishable.
641
Its location, defined as the center of the warm core, must be within a distance of 2.5
• latitude 642 or longitude from the storm center. The temperature of the warm core must be at least 0.5
warmer than the environment in all directions within a distance of 7.5
• latitude or longitude.
644
(5) The storm must form south of 35 • N.
645
Then a trajectory analysis is performed to find the TC tracks, which must meet the 646 following two conditions. First, the distance between two consecutive snapshots (with a 647 time interval of 6 hr) must be shorter than 300 km if south of 25
• N or shorter than 600 km 648 if north of 25 • N. Second, the storm must last at least 2 days and the maximum wind speed 649 at the surface (i.e., the lowest model level) must be greater than 17 m s −1 for at least 2 days
650
(not necessarily to be consecutive). Figure 6: As in Fig. 5 , but for the second leading mode (denoted as mode L2) of the lowpass-filterers annual TC track density. Note that although mode L2 in observations only explains 9.8% of the variance, a significance test based on North et al. (1982) suggests that this mode is significant.
39
Longitude ( 
